Cloning and regulation of Schizosaccharomyces pombe thi2, a gene involved in thiamine biosynthesis.
Biosyntheses of the pyrimidine and thiazole moieties of the thiamine molecule occur by separate pathways. In Schizosaccharomyces pombe, a gene, thi2, is responsible for thiazole synthesis [Schweingruber et al., Curr. Genet. 19 (1991) 249-254]. We have cloned a 3.1-kb genomic S. pombe fragment which can functionally complement a thi2 mutant. The fragment maps genetically at the thi2 site, indicating that it carries thi2. As shown by Northern hybridization analysis, the appearance of thi2 mRNA levels is repressed when cells are grown in the presence of thiamine and 5-(2-hydroxyethyl)-4-methylthiazole. The thi3 gene involved in the biosynthesis of the pyrimidine moiety, is also regulated by thiamine [Maundrell, J. Biol. Chem. 265 (1990) 10857-10864; Schweingruber et al., Curr. Genet. 19 (1991) 249-254]. We previously identified and analyzed four regulatory genes (tnr1, tnr2, tnr3, and thi1) that are responsible for the regulation of thi3 [Schweingruber et al., Genetics (1992) in press]. Mutants defective in these regulatory genes affect expression of thi2 in a similar way to thi3. This indicates that biosynthesis of the pyrimidine and thiazole moieties are under common genetic control in S. pombe.